
Diagnosing Plant Problems: 
Insects and Other 

Arthropods 

Presenter
Presentation Notes
This scripted presentation is to be used for the National Plant Diagnostic Plant and will focus on identifying signs and symptoms of insect and other arthropod damage to plants. The text provided is not meant to be read verbatim, but to give the presenter the necessary background information that should be presented on each slide.



Insect Diagnosis 
• Focuses on classic, morphology based taxonomy 

 
• Often requires an expert taxonomist for species-level 

identification 
 

• Limited resources for diagnosticians 
 

• Quality of sample submitted is important! 
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Presentation Notes
Insect identification can be quick if the appropriate specialist is available, but there are few taxonomic experts worldwide for each group.  With approximately 1 million described species worldwide, a diagnostician cannot be familiar with all possible species.  In addition, all-inclusive keys of insects to species are not available to diagnosticians, and the available keys may be outdated since classification may change as researchers study species more carefully. Keys to specific groups, when available, may require a trained group specialist for confirmation.    With this in mind, training first detectors to recognize signs and symptoms of insect and other arthropod damage to plants is essential, as is knowing when to send in a quality sample for diagnosis.References:Buss, L. 2012. Welcome to the Insect ID Lab at the University of Florida. University of Florida Entomology and Nematology Department. Accessed 9/5/2014http://entnemdept.ufl.edu/insectid/Insect Diagnostic Laboratory.  Cornell University. Accessed 9/5/2014	http://idl.entomology.cornell.edu/factsheets/



How an insect is identified 
First Detectors (County Extension Agents, Crop Consultants) 

 
 
 

Extension Diagnostic Specialists (at Land Grant Universities) 
 
 
 

Taxonomic Specialists (usually federal, state, or university 
employees) 

 
 
 

Species Identification Confirmed 
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Presentation Notes
First detectors includes master gardeners, the general public, and any other individuals utilizing the land grant system for assistance.  County extension agents may be familiar with the basic insect orders and families.  Some county extension agents may also be comfortable with tentative genus or species-level identifications for commonly seen specimens.  Extension Diagnostic Specialists are more familiar with insect classification systems and possible genus/species level identifications.  Some Extension Diagnostic Specialists may specialize in a particular insect group and subsequently perform species-level identification based on their expertise.  Most Extension Diagnostic Specialists only seek further taxonomic identification for ‘unusual’ specimens. Some insect group Taxonomic Specialists are located at land grant universities; however, most Taxonomic Specialists in the United States are federal (USDA) or state (some State Departments of Agriculture) employees.  In some instances, international experts must be contacted for species identification confirmation.References:Buss, L. 2012. Welcome to the Insect ID Lab at the University of Florida. University of Florida Entomology and Nematology Department. Accessed 9/5/2014http://entnemdept.ufl.edu/insectid/



Symptoms vs. Signs 

Photo credit:  Green ash damage by ash borer - James Solomon, USDA, www.forestryimages.com, #3067035   
   

Symptom 

Sign 

Presenter
Presentation Notes
It is important to distinguish between symptoms and signs. A simple way to differentiate between the two is that the plant produces symptoms and the pest produces signs. The activity of the pest causes the plant to display symptoms. The pest will leave traces of this activity, or signs. The image above illustrates the symptoms caused by the damage of the emerald ash borer. The apical growing points of the branches are cut off from water and nutrients from the feeding of the insect in the vascular system of the tree, resulting in the symptom of twig and branch dieback (arrows). This image also illustrates a sign, as there is a clump of frass (excrement) on the stem left behind by the emerald ash borer (circle).  Symptoms of insect or other arthropod damage are subjective, perceivable changes in the plant. These include yellowing, wilting, leaf curling or distortion, leaf drop, stubby roots, or some other physical condition(s) that can be differentiated from the conditions of a healthy plant or plant part of the same variety. Symptoms may associated directly and/or indirectly with the presence and activity of the insect or other arthropod. Signs of arthropod presence include eggs, larvae, pupae, instars, mature adults, excrements or excretions, and exuviates. References:Riley, M.B., Williamson, M.R., and Maloy, O. 2002. Plant Disease Diagnosis. The Plant Health Instructor. Accessed 9/5/2014	https://www.apsnet.org/edcenter/intropp/topics/Pages/PlantDiseaseDiagnosis.aspx Short, D.E., and Castner, J.L. 1992. Insect galls. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #SP-123. Accessed 12/3/2012	http://erec.ifas.ufl.edu/plant_pathology_guidelines/module_03.shtml#figure_20_answer



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Leaf mining 
― Defoliation 
― Boring  
― Root feeding 
― Galling 
― Die back 

 

• Discoloration 
― Stippling and 

chlorosis 
― Bronzing and 

browning 
― Black coating 

or sooty mold 

 
 

 

 • Insect Signs 
― Frass 
― Webbing 
― Egg 

masses 
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Presentation Notes
These are the common symptoms and signs of arthropod damage on plants. Arthropods have highly variable mouthparts and therefore produce highly variable feeding damage.  Some are built for chewing plant tissue, while others have mouthparts built for piercing and sucking the contents out of plant tissues. They also produce unique signs that indicate their activity and/or presence. We will go over several examples of arthropod feeding damage, as well as signs of arthropod presence and activity. References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Riley, M.B., Williamson, M.R., and Maloy, O. 2002. Plant Disease Diagnosis. The Plant Health Instructor. Accessed 9/5/2014	https://www.apsnet.org/edcenter/intropp/topics/Pages/PlantDiseaseDiagnosis.aspxWebb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



• Feeding damage 
― Leaf mining 

• Leaf mining is produced by insects such as flies, moths, 
wasps, and beetles 

• The “mining” is a result of the feeding activity of the 
insect 

• The insect feeds in between the layers of plant tissues 
creating the mine 

• The mines will grow wider as the larval insect grows in 
size 

• Some mines look serpentine, while others look 
irregular, or  blotchy 

 

Signs and symptoms  
of arthropod damage 

Presenter
Presentation Notes
Usually the immature, or larval stage, of insects produces the “mines.”  Most leaf miners drop to the ground to pupate.  For a few species, pupation occurs in the leaf. When adults emerge from the leaf mines, they may also leave conspicuous exit wounds on the leaf surface at the terminal point of the mine. As the larvae grow and develop inside the leaf mine it creates, the mine typically grows wider. If the larvae or pupa is still in the leaf, it will be at the end of the wider part of the leaf mine. Leaf mining insects are typically classified as “serpentine leaf miners” or “blotch leaf miners.”  Serpentine leaf miners typically form leaf mines that resemble a serpentine pattern. Blotch leaf miners generally make large mines without a particular pattern.  Blotch leaf miners may be superficially confused with leaf spot diseases.Leaf miners are protected from contact insecticides while they are inside the leaf mesophyll, in between the two layers of waxy cuticle of the leaf surfaces.References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Webb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Leaf mining  

 
 

Photo credit: Leaf blotch miner moth - Milan Zubrik, Forest Research Institute - Slovakia, www.bugwood.org, #1370015; Aspen leaf miner - Steven Katovich, USDA Forest Service, www.bugwood.org, #1398274 
  
 

Leaf blotch miner moth Aspen leafminer 
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Presentation Notes
When attempting to make a diagnosis of insects such as leafminers, it is important to have knowledge of the host plant on which they are found. Some host species may have few known pests, while others have many. Also, there are many pests that are host specific. References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Webb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



• Feeding damage 
― Leaf defoliation 

• Leaf defoliation can occur with grasshoppers, beetles, 
some wasps, and the juvenile forms of flies, butterflies, 
and moths 

• Skeletonizing the leaf 
― Happens when the veins or the “skeleton” of the leaf is left 

behind 
• Chewing the leaf 

― Circular bite marks can be seen on the leaves, especially along 
the edges. 

 

Signs and symptoms  
of arthropod damage 

Presenter
Presentation Notes
Many insects eat leaves, stems, flowers, pollen, and seeds.  Those groups that feed on green plant material in both juvenile and adult form include orthoptera, coleoptera, hymenoptera, and phasmidae.  Those groups that feed on green plant material while in the juvenile form only include diptera and most lepidoptera.  Leaf damage can vary from complete defoliation, to skeletonizing, to small circular bite marks.  Skeletonized leaves have all or most of the green tissue removed, leaving the midrib and veins intact.  Insects that leave circular bite marks usually eat the midrib and veins as well as the green tissue. There are many herbivorous insects with similar feeding habits that result in similar damage, therefore it may not be possible to make an identification based on the type of feeding damage. What they have in common is that at least one life stage of the insect has chewing-type mouthparts (mandibles).  The type of feeding damage you observe can serve as a clue to complement other indicators such as the host plant, the time of year, the climate, the geographical location, and other signs of the insect. References: Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Shetlar, D.J. 2004. Entomology 462: Ornamentals pests: Intro and foliage eaters. Ohio State University. Accessed 12/2/2012http://www.google.com/url?sa=t&rct=j&q=scouting%20for%20leaf%20feeders&source=web&cd=29&ved=0CFUQFjAIOBQ&url=http%3A%2F%2Fbugs.osu.edu%2F~bugdoc%2FShetlar%2F462%2F462_ppt_files%2FEnt462_Oramental_1_foliageeaters_bc.ppt&ei=AozGUJ3PMOSn0AGh-YDQDA&usg=AFQjCNFx5IMElDjcAIAGGmloC4zRgidnjQWebb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012           http://edis.ifas.ufl.edu/vh036 



Signs and symptoms  
of arthropod damage 

Photo credit: Oak skeletonizer - James Solomon, USDA Forest Service, www.bugwood.org, #3057033; Yellownecked caterpillar - Lance S. Risley, William Paterson University, www.bugwood.org, #1791021; Leaves 
chewed by dogwood sawfly - Brian Kunkel, University of Delaware, www.bugwood.org, #5369687 
 
 

• Feeding damage 
― Leaf defoliation 

 
 

Oak skeletonizer 

Feeding damage by yellownecked 
caterpillars 

Leaves chewed by the dogwood sawfly 
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Leaf defoliators may chew in certain patterns such as leaf margin notching, shot-holing, or skeletonizing, or they may prefer young leaves versus older leaves. Others may defoliate indiscriminately on the host plant. Having a knowledge of the patterns of feeding damage may be useful in diagnosis. References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Shetlar, D.J. 2004. Entomology 462: Ornamentals pests: Intro and foliage eaters. Ohio State University. Accessed 12/2/2012http://www.google.com/url?sa=t&rct=j&q=scouting%20for%20leaf%20feeders&source=web&cd=29&ved=0CFUQFjAIOBQ&url=http%3A%2F%2Fbugs.osu.edu%2F~bugdoc%2FShetlar%2F462%2F462_ppt_files%2FEnt462_Oramental_1_foliageeaters_bc.ppt&ei=AozGUJ3PMOSn0AGh-YDQDA&usg=AFQjCNFx5IMElDjcAIAGGmloC4zRgidnjQWebb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Boring  

• Boring insects usually live in the woody tissues of the 
plant such as the twig, stem, or trunk 
― Can be found in non-woody vegetation as well 

• Boring insects include beetles and moths 
• Boring can destroy the vascular tissues of the plant 
• Some beetles bring fungal spores into the woody part of 

the plant to feed their young.  These fungal spores can 
be pathogenic to the plant 

• The juveniles of boring insects can usually attain a large 
size 
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Presentation Notes
A boring insect is one that creates holes, tunnels, and galleries of tunnels in the woody tissues of the plant. Woody tissues include twigs, stems, and the bark of the trunk of trees. Some species bore through herbaceous plant tissue as well. Common groups of boring insects include beetles and moths.  The immature (or larval stage) is associated with feeding within the host.  Tunneling and evidence of frass on the ground or hanging by the entrance holes can be found on the trunks or branches of the host plant. Though many boring insects are associated with live woody plants, many can also be associated with stressed, dying, or dead woody vegetation as well. Damage from boring can include the destruction of the vascular tissues of the plant, thus causing the plant to starve to death.  In other cases, boring insects can cultivate fungi in the plant, which they use to feed their young.  These fungal spores can be pathogenic to the plant.   References: Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed on 12/4/2012http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling  Webb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Boring  

 
 

Photo credit : Serpentine galleries found under the bark - Milan Zubrik, Forest Research Institute - Slovakia, www.bugwood.org, #1370072; Large larva - Fabio Stergulc, Università di Udine, www.bugwood.org, 
#1433002;  Boring weevils in non-woody stem Laura Parsons, University of Idaho, PSES,  www.bugwood.org, #1596074; Entrance holes - W.H. Bennett, USDA Forest Service, www.bugwood.org, #4178050  
 
  
 
 

Larva of boring beetle Serpentine galleries 
found under the bark 

Entrance 
holes made 
by boring 
beetles 

Boring 
weevils in 
non-woody 
vegetation 
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In living plants and trees, boring insects interrupt the vascular system and can cause rapid symptoms. The first parts of the plant or tree to show symptoms are often the tips of apical and outer canopy branches. The tips may look wilted, droopy, or “flagging”.  Browning leaves on those outermost branch tips may also be visible. Look for signs of insect boring activity by finding frass tubes at the entrance holes in the bark and/or stems. Peel back bark to reveal entrance holes and/or galleries. References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Webb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Root feeding 

• Some insects feed in or on the roots of a plants 
• Root feeders may include types of ants, beetles, flies, 

and moths 
• Because they are underground, they are harder to 

monitor until you see the damage they create 
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Root feeders can be difficult pests to manage because they feed below ground where they are harder to find. Many insects that feed on the roots of a host plant as a larva developing in the soil may emerge from the soil as an adult and begin feeding on the above ground parts of the plant. Some root feeders also interact with soil borne pathogens that dramatically increase the damage done to the host plant. Root feeders may also depend on the soil substrate for food, and they benefit from the shelter the soil provides to complete life stages as well. Finding root feeders generally means that periodic sampling of roots and the soil in the root zone of a plant should be done. References: Hunter, M.D. 2001. Out of sight, out of mind: the impacts of root-feeding insects in natural and managed systems. Agricultural and Forest Entomology, 3 (1), 3-9. Accessed 9/5/2014	http://onlinelibrary.wiley.com/doi/10.1046/j.1461-9563.2001.00083.x/full



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Root feeding 

 
 

Photo credit: Damage caused by carrot weevil - Whitney Cranshaw, Colorado State University, www.bugwood.org, #1243117; Western corn rootworm -  Richard C. Edwards, Purdue University, www.bugwood.org, 
30725088 
 

Damage from western corn rootworm (left) 
and nondamaged roots (right) 

Damage caused by carrot weevil 
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Presentation Notes
In many cases, root damage can be a challenge to diagnosis without digging up the plant, however; there are some indications. If you are looking at a crop and notice stunted or low vigor plants, there is a possibility that the problem is underground. Some plants may show incipient wilting, which is the cycle of wilting and recovering under adequate soil moisture conditions. Pests such as nematodes may cause plants to display a patchy distribution of symptomatic plants in a field. If you suspect that a root feeder is causing abnormal growth, stunting, yellowing, or low vigor in a field, it is recommended that you examine the root systems of a few symptomatic plants and compare them with the roots of an asymptomatic, healthy plant. References:Hunter, M.D. 2001. Out of sight, out of mind: the impacts of root-feeding insects in natural and managed systems. Agricultural and Forest Entomology, 3 (1), 3-9. Accessed 9/5/2014	http://onlinelibrary.wiley.com/doi/10.1046/j.1461-9563.2001.00083.x/fullMurphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Gall formation 

• Can occur in buds, leaves, stems, flowers, or roots 
― Where they grow and what they look like can indicate which 

arthropod created them 
• Can also be produced by bacteria and fungi  

― Crown gall bacterium causes galls on roots, crowns and stems 
― Fungi can also form large galls that superficially resemble the 

crown gall bacterium 

Presenter
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Galls are symptoms that manifest as abnormal masses of undifferentiated tissues similar to cancerous tumors and are perceivably different from the natural, healthy growth and development of plant tissue. Galls can be highly variable in size and shape and are capable of occurring on all plant parts; however, the organism that caused the galls can sometimes be identified by those factors.The appearance of the galls and where they form are important for diagnosis, as these factors can indicate which insect arthropod created them. Be aware that insects and arthropods are not the only organisms capable of inducing gall formation on plant tissues.  Several plant diseases can also cause galls.References: Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Short, D.E., and Castner, D.L. 1992. Insect galls. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #SP-123. Accessed 12/3/2012            http://erec.ifas.ufl.edu/plant_pathology_guidelines/module_03.shtml#figure_20_answer



Signs and symptoms  
of arthropod damage 

Photo credit: Maple bladdergall mite - Cheryl Moorehead, individual, www.bugwood.org, #5211085;  oak bullet gall - Dawn Dailey O'Brien, Cornell University, www.bugwood.org, #5458595; oak galls - Herbert A. 'Joe' 
Pase III, Texas Forest Service, www.bugwood.org, #2109022 
 

Maple bladdergall mite Oak bullet gall produced by cynipid 
wasps 

Oak galls produced by 
wasps 

• Feeding damage 
― Gall formation 

 
 

Presenter
Presentation Notes
Gall formation is induced by insects and other arthropods feeding on plant tissues. The gall tissue itself is produced by the plant, therefore is a symptom. Galls can be variable in size, shape, texture, and color. Leaves, stems, roots, flowers, fruit, and buds can all develop galls from the activity of specific insects and other arthropods. The types of activity that may cause galling to occur may be either direct feeding damage or egg laying in plant tissue. As previously mentioned, certain insects and arthropods cause very distinct galls on certain hosts that can be used as indicators of the pest. Note the size, shape, color, texture, and positioning of the galls in the images above. Do any of them look familiar? References: Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Short, D.E., and Castner, J.L. 1992. Insect galls. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #SP-123. Accessed 12/3/2012            http://erec.ifas.ufl.edu/plant_pathology_guidelines/module_03.shtml#figure_20_answer



Signs and symptoms  
of arthropod damage 

• Check to see if the gall was 
caused by an arthropod 
― Closely examine the gall 
― Cut it open and look for exit 

holes, frass, empty larval 
chambers, etc. 

― If possible, rear insects to adult 
stage 

Photo credit: Maple bladdergall mite - John A. Weidhass, Virginia Polytechnic Institute and State University, www.bugwood.org, #1626086; : Jerry A. Payne, USDA Agricultural Research Service, 
www.forestryimages.org, #1223144 
 

 
 

Oriental chestnut gall wasp  

Maple bladdergall mite 
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Verify that the galls are indeed associated with an insect or arthropod pest by taking a closer look. Usually the galls can be easily opened by gently dissecting with a small, sharp pocket knife. If you choose to attempt to rear insects to adult stage, remember that they may be winged and can potentially fly away after emerging from the gall.  Therefore, use a container for rearing from which the insects can not escape.References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 



Signs and symptoms  
of arthropod damage 

• Feeding damage 
― Dieback of the plant 

Photo credit: Left - Joseph O'Brien, USDA Forest Service, www.bugwood.org, #5038048; Right - Whitney Cranshaw, Colorado State University, www.bugwood.org, #1326058 
 
 

 

Dieback due to blue spruce engraver 
infestation Dieback due to emerald ash borer infestation 
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Sometimes, the feeding damage is so extensive that the trees dieback or are killed outright.Dieback can be caused by any of the types feeding damage, a combination of feeding damage types, or even prolonged feeding damage. Feeding damage sites may also become infected by pathogens that cause the plant to die. Dieback of twigs and branches is a symptom and further investigation must be done to find any signs of insect feeding damage. References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 



Signs and symptoms  
of arthropod damage 

• Discoloration 
― Stippling and chlorosis 

 
 

Photo credit: Top left - Whitney Cranshaw, Colorado State University, www.bugwood.org, #5369739; Bottom left - Whitney Cranshaw, Colorado State University, www.bugwood.orgm, #5369740; Right - Jason 
Sharman, Vitalitree, www.bugwood.org, #5454780 
   
 
 
 
 

Stippling  

Chlorosis 
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Presentation Notes
Stippling appears on the leaf surface of plants infested with certain plant feeding insects like lacebugs and scales, and other arthropods such as mites. A few examples are the citrus red mite, the two spotted spider mite, and the strawberry mite. These mites can be seen easily with a 10x hand lensLeaves with stippling will appear slightly bleached or pale, and have small yellow, white, or pale speckles upon closer inspection.Chlorosis is the lose of chlorophyll from plant tissues, resulting in yellowing. Mites, aphids, lace bugs, and other insects with piercing sucking mouthparts called a proboscis, are capable of sucking the chlorophyll out of the mesophyll cells in leaves creating stippling and chlorosis. Be aware that not all leaf stippling and chlorosis is caused by insect feeding damage. Nutrient deficiencies such as nitrogen often cause chlorosis, and some viruses cause leaf stippling. Stippling and chlorosis are symptoms expressed by the plant. Closer inspection is required to find signs of insects or arthropods. References: Futch, S.H., McCoy, C.W. and Nigg, H.N.. 2002. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #HS-868. Accessed 12/3/2012            http://edis.ifas.ufl.edu/hs130Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012            http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling



Signs and symptoms  
of arthropod damage 

• Discoloration 
― Bronzing and browning 

Photo credit: Left - http://edis.ifas.ufl.edu/ch179; Top right - Paul Bachi, University of Kentucky Research and Education Center, www.bugwood.org, #5368933; Bottom right - Whitney Cranshaw, Colorado State 
University, www.bBugwood.org, #5443161  
 
 

Presenter
Presentation Notes
As the name suggests, bronzing is the discoloration of the external surface of the fruit or other plant parts. All bronzing is not necessarily due to arthropod feeding damage, however it is a symptom that may be caused by citrus mites feeding extensively on the surface of the fruit. The extent of the damage done by citrus mites feeding may also be strongly influenced by the heat, temperature, and amount of direct sunlight the damaged surface of the fruit receives. Early season feeding damage may cause a lighter coloration as opposed to late season feeding damage that causes dark bronzing. References: Futch, S.H., C.C. Childers, and C.W. McCoy. 2011. A guide to citrus mite identification. Accessed 1/6/2013            http://edis.ifas.ufl.edu/ch179 Murphy, D., J. O’Brien, and D. Twardus. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 



Signs and symptoms  
of arthropod damage 

• Discoloration 
― Black coating or Sooty mold 

• Sooty mold grows on the honeydew left behind by certain 
insects (mealy bugs, whiteflies, scales, etc.) 

• Honeydew is a sugary waste product secreted by certain 
plant juice feeding insects.  

• Sooty mold is a fungus that covers the parts of the plant 
where the honeydew is secreted.   

Presenter
Presentation Notes
Feeding damage by aphids, scale insects, and some other arthropods results in the plant surfaces becoming covered in honeydew, the excrement of these organisms. The discoloration is not directly due to the feeding damage of the insects, but rather it is because of a secondary organism. Sooty mold is a fungus that grows on the honeydew left behind by certain insects (such as aphids, mealy bugs, whiteflies, scales, etc.). It is not a symptom produced by the plant, rather it is a sign that arthropods may be present. Honeydew is a sugary waste product secreted by certain plant juice feeding insects, and is a perfect substrate on which sooty mold may grow. The problem with leaf surfaces being covered in sooty mold is that the photosynthetic capacity of those leaves is drastically reduced, therefore the plant can not produce normal amounts of energy from the sun. References: Buss, E.A., and J.C. Turner. 1993. Scale insects and mealybugs on ornamental plants. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #ENY-323. Accessed 12/5/2012            http://edis.ifas.ufl.edu/mg005Murphy, D., J. O’Brien, and D. Twardus. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 



Signs and symptoms  
of arthropod damage 

• Discoloration 
― Sooty mold 

 
 

Photo credit: Left - Joseph O'Brien, USDA Forest Service, www.bugwood.org, #1427010; Right – Stephanie Stocks, Department of Entomology and Nematology, University of Florida 
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Presentation Notes
Sooty mold can be wiped off of the plant tissue, and as previously mentioned is not considered a plant disease. It is an indicator that plant feeding insects such as aphids, whiteflies, and scales are or have been present on the plant. References: Buss, E.A., and J.C. Turner. 1993. Scale insects and mealybugs on ornamental plants. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #ENY-323. Accessed 12/5/2012            http://edis.ifas.ufl.edu/mg005Murphy, D., J. O’Brien, and D. Twardus. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 



Signs and symptoms  
of arthropod damage 

• Insect Signs 
― Frass, webbing, and egg masses 

Photo credit: Left – frass tubes from ambrosia beetles, Michael Flores, University of Florida;  Center – webbing from spider mites, University of Florida;   Right – Egg mass of sod web worm,  Nastaran Tofangsazi, 
University of Florida. 
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Presentation Notes
Insect frass is not always observed because it can easily be blown or washed away with wind and water. Fresh feeding sites may still have signs such as frass. Frass tubes are often created by bark beetles that bore holes into the wood of plants and push the frass out as they bore deeper. If you suspect bark beetles, but are not able to find frass tubes, you may be able to remove some bark from around the area suspected to have entrance holes, and reveal the holes. Other arthropods may leave signs such as webbing on the plant where they are inhabiting. Two spotted spider mites are capable of forming large quantities of webbing as a protectant and deterrent from desiccation by low relative humidity and predation by natural enemies. The webbing is also a suitable place for the mites to lay eggs. The sod webworm and many other insects and arthropods leave egg masses behind. Egg masses are not always easily identifiable, however if the eggs are reared, then the larvae or instars can be identified later. Egg masses come in a wide variety of shapes, sizes, colors, and numbers. When collecting egg masses for rearing, be careful not to disrupt the egg mass from its naturally deposited position. Take the whole leaf or twig on which the egg mass was found and rear in a closed container that allows oxygen to enter, and is not exposed to extreme temperatures. References: Fasulo, T.R. and Denmark, H.A.. 2012. Twospotted spider mite, Tetranychus urticae Koch (Arachnida: Acari: Tetranychidae). University of Florida Institute of Food and Agricultural Sciences. EDIS publication #307. Accessed 1/6/2013            http://edis.ifas.ufl.edu/in307Mann, R., Hulcr, J., Peña, J., and Stelinski, L. 2012. Redbay ambrosia beetle Xyleborus glabratus Eichoff (Insecta: Coleoptera: Curculionidae: Scolytinae). University of Florida Institute of Food and Agricultural Sciences. EDIS publication #886. Accessed 61/6/2013            http://edis.ifas.ufl.edu/in886 Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling Tofangsazie, N., Arthurs, S.P., and Cherry, R. 2012. Tropical sod webworm Herpetogramma phaeopteralis Guenée (Insecta: Lepidoptera: Crambidae). University of Florida Institute of Food and Agricultural Sciences. EDIS publication #968. Accessed 1/6/2013            http://edis.ifas.ufl.edu/in968 



Groups of arthropods likely  
to cause plant damage 

• Numerous caterpillars (Order Lepidoptera) 
― Such as armyworms and  cutworms 

• Beetles (Order Coleoptera) 
― numerous leaf-feeding and wood-boring pests 

• Sawflies (Order Hymenoptera) 
• Various flies (Order Diptera) 
• Various insects with piercing-sucking mouthparts including 

scales, mealybugs, whiteflies, aphids, psyllids, hoppers, and 
other members of the Order Hemiptera. 

• Spider Mites 

Presenter
Presentation Notes
There are many arthropods that can cause damage to plants.  References:Murphy, D., O’Brien, J., and Twardus, D. 2011. Signs and symptoms of foliage and twigs. IPED manual. Accessed 12/4/2012	http://wiki.bugwood.org/IPED:Signs%20and%20symptoms%20of%20foliage%20and%20twigs#Stippling 	Webb, S.E. and Johnson, F.A. 1990. Insect management in the home garden. University of Florida IFAS publication. Accessed 12/2/2012            http://edis.ifas.ufl.edu/vh036 



Beneficials vs. Pests  

Photo credit:Lady bird beetles - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1235215; Parasitoid wasp - Roger Ryan, USFS PNW Station, www.bugwood.org, #1564040; 
Predatory stink bug - Ronald Smith, Auburn University, www.bugwood.org, #1410052; Phytoseid mite – James Price, University of Florida, IFAS, EDIS.  

• Know the difference between beneficial arthropods and pests. 

Predatory stink 
bug feeding on 
an armyworm 

Predatory 
wasp – an 

ichneumonid 

Predatory 
beetle – the 

lady bird 
beetle 

Predatory mites – 
Phytoseiuluspersi

milis  
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Presentation Notes
There are many beneficial insects and other arthropods out there including predatory mites, predatory stink bugs, predatory beetles, and parasitic wasps.  These populations should be encouraged as they provide biological control of pest species.Beneficial insects feed may feed on all stages of many different insect prey, or be specialized to feed or parasitize a specific life stage of a specific host. They may also have various positive impacts on the environment beyond just feeding on the pestiferous species. For example, many wasps and bees that are predatory are also pollinators. Others play a role in decomposition and may be involved in nutrient cycling in the environment. Some also out compete pestiferous insect species by simply occupying space and using resources that would otherwise be used by the insect pests. If you are not sure if you have a beneficial or a pest, or have a question about a particular insect or other arthropod you find, please submit a sample. The guidelines for submitting a sample are available at Firstdetector.org. References:Henn, T., Weinzierl, R., and Koehler, P.G.. 1995. Beneficial insects and mites. University of Florida Institute of Food and Agricultural Sciences. EDIS publication #ENY-276. Accessed 12/5/2012            http://edis.ifas.ufl.edu/in078Klass, C. and Johnson, W.T. 1972. Beneficial Insects – Nature’s Pest Control. Insect Diagnostic Laboratory, Cornell University. Accessed 9/5/2014	http://idl.entomology.cornell.edu/files/2013/11/Beneficial-Insects-1sdvh6p.pdf



Questions? 

• Contact: 
– Stephanie Stocks, Department of Entomology and 

Nematology, University of Florida, 
sstocks@ufl.edu 

• NPDN website 
– www.npdn.org 

• First Detector Training Website: 
– www.firstdetector.org 
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